The iridescent sheen of nacre -the mother of pearl that coats the inner shell of molluscs -arises from the light-scattering properties of its finely layered structure. This comprises crystals of aragonite -a form of calcium carbonate -aligned within organic molecules. Hiromichi Nagasawa and his colleagues at the University of Tokyo have now discovered two proteins key to the formation of this material.
Environmental degradation threatens to wipe out countless species unless natural selection can help them to adapt fast enough to fend off ultimate doom -a process known as 'evolutionary rescue' .
Theory predicts that large populations are necessary to keep extinction at bay, but the mathematical models had never been tested. Graham Bell and Andrew Gonzalez of McGill University in Montreal, Canada, exposed hundreds of populations of baker's yeast (Saccharomyces cerevisiae) to deadly salt concentrations. Consistent with prediction, the microbial populations crashed before rapidly bouncing back, and recovery occurred only when the population had started out above a threshold size.
PHYSICS Close heat
Nano Lett. doi: 10.1021 Lett. doi: 10. /nl901208v (2009 The flow of heat between two surfaces held sufficiently close and separated by a vacuum can, in theory, exceed the limits laid down by Max Planck's law of blackbody radiation.
Gang Chen and Sheng Shen at the Massachusetts Institute of Technology in Cambridge and Arvind Narayanaswamy, now at Columbia University in New York, have observed this increased heat transfer in an experimental feat. They measured the electromagnetic radiation passing between a glass sphere and a flat glass, silicon or gold
NEUROSCIENCE

Categorically hard-wired
Neuron 63, 397-405 (2009) The human brain uses different regions of the visual cortex to process recognition of living and inanimate objects. Researchers have now shown that this doesn't depend entirely on the ability to see the objects: it occurs even in people who have been blind since birth.
Alfonso Caramazza at Harvard University, Bradford Mahon at the University of Rochester in New York and their colleagues read out lists
ANIMAL BEHAVIOUR
Ties that bind PLoS ONE 4, e6573 (2009) Rescue attempts by ants were first documented more than 100 years ago. Now Elise Nowbahari at the University of Paris-North and her colleagues report that such efforts are undertaken only for struggling colony mates.
The researchers used a nylon thread to tie a Cataglyphis cursor ant to filter paper, and partially buried the ant under sand. They found that only when active colony-mates were tied to the paper did other ants come to the rescue; chilled, motionless ants, or those of different colonies or species, elicited no aid.
The rescue ants dug sand until they uncovered the snare, which they then bit at. The sophistication of this snare-biting, the researchers add, far outdoes previously reported rescue activities such as sand-digging and leg-pulling, assumed to be responses to chemical alarm calls from any ant. The increase in radiation is due to electromagnetic waves that, unusually, do not radiate outwards but instead ripple over the surface of polar materials such as glass, and are formed by a combination of photons and lattice vibrations.
Discuss this paper at http://blogs. nature.com/nature/journalclub Heather Stoll Department of Geology, University of Oviedo, Spain A biogeochemist sees the value of diversity in a changing ocean.
Ocean acidification in response to excess carbon dioxide in the atmosphere could become a problem for marine organisms, especially those that make skeletons or shells out of calcium carbonate. Corals and clams are at risk, as are the coccolithophorids -microscopic algae that are, by volume, the most important shell producers.
These algae have been the guinea pigs in a series of lab studies measuring their response to acidified seawater. But I worry about whether these studies give us an accurate picture of the future. They typically start with clonesdescendants of a single cell -grown in acidified conditions for only a few weeks. This set-up precludes the kind of natural selection and adaptation that might occur over decades and centuries in the ocean.
To cloud the waters further, different labs often obtain conflicting results on the same species, a situation some attribute to subtle differences in methods. Fortunately, a recent study by Gerald Langer of the Autonomous University of Barcelona in Spain and his colleagues provides a more satisfying and ultimately more optimistic explanation (G. Langer et al. Biogeosci. Discuss. 6, 4361-4383; 2009 ). These reserachers grew four different strains of a calcifying algae, Emiliania huxleyi, at different seawater pH levels, and showed that the response to acidification varies significantly among the strains. They argue convincingly that these diverse responses have a genetic basis.
Identifying diverse responses among strains of a species puts us one step closer to capturing the true potential of adaptation in this group of organisms. It would be naive to assume that this puts coccolithophorids out of harm's way. However, diversity is good insurance in a changing ocean. Moreover, I am hopeful that scientific experiments are starting to take that into account. Kingston Mills and his colleagues at Trinity College in Dublin have now implicated another type of T cell, the γδ T cell, in autoimmunity. The group showed that γδ T cells are an innate source of IL-17 and other signalling molecules, which they produce when activated by particular cytokines in vitro and in live mice.
IMMUNOLOGY
Helping the helpers
The authors found IL-17-secreting γδ T cells in the brains of mice with an autoimmune disease -and that transplanting these alongside CD4 + cells conferred disease on other mice. In vitro, activated γδ T cells amplified the production of IL-17 by CD4 + T h 17 cells.
BIOPHYSICS
Protein friction
Science 325, 870-873 (2009) Motor proteins that carry cargo around the cell by 'walking' along microtubule filaments are slowed by the friction caused by the rupturing of chemical bonds as they go. Jonathon Howard of the Max Planck Institute of Molecular Cell Biology and Genetics in Dresden, Germany, Erik Schäffer of the Technical University of Dresden and their colleagues measured this friction in vitro. Using optical tweezers, they dragged a microsphere coated in kinesin-8 -a motor protein from yeast -over an immobilized microtubule. They calculate that, at top speed, friction between a kinesin molecule and its filament dissipates about half of the chemical energy that the cell usually supplies to drive the motor along its track.
PLANETARY SCIENCE
What an atmosphere Icarus doi:10.1016 Icarus doi:10. /j.icarus.2009 Icarus doi:10. .07.040 (2009 The atmospheric shroud of Saturn's large moon Titan includes methane -lending it its orange hue (picured above) and an element of mystery, because sunlight breaks the gas down relatively quickly. If Titan's store of methane were limited to its lakes and rivers, it would have lost the gas from its atmosphere long ago. So where is it coming from?
Olivier Mousis at the University of Arizona in Tucson and his colleagues rule out one idea: that a reaction between subsurface water and rock is continually replenishing the methane. The ratio of deuterium and hydrogen in the gas is not consistent with a geological origin, they find.
Instead, their analysis suggests that Titan scooped up all of its methane 4.5 billion years ago when it was formed -and could have as much as 1,300 times the amount seen in its atmosphere still trapped in its interior. Tissue with mutated BRCA1 harboured a larger population of luminal progenitor cells, and these were able to proliferate without the growth factor necessary for the division of other cell types, including mammary stem cells. Uncontrolled growth is a feature of cancer cells. The authors also found that normal luminal progenitors, precancerous tissue from BRCA1 carriers and basal breast tumours had similar gene-expression profiles.
of six animals to congenitally blind individuals and sighted people, all with closed eyes, asking them to compare the animals' sizes. Using functional brain imaging, the researchers showed that the lateral occipital cortex became active in both groups. But when lists of nonliving objects, such as tools, were read out, a different area of the visual cortex -the medial fusiform gyrus -was activated.
Evolution may have selected for hardwiring that separates neural categories for animals -towards which humans have important emotional responses -from those for non-living things, the authors say.
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